Abstract Aims: To investigate nine patients with histological changes at open lung biopsy compatible with so-called "small airways disease"; to define these changes and distinguish them from other types of bronchiolitis; and to correlate them with clinical features, respiratory physiology, and other laboratory investigations.
Peripheral alveoli of affected acini were spared. Although lumens were narrowed and distorted, obstruction by granulation tissue plugs was not a feature. Clinical backgrounds included Hodgkin's disease, yellow nail syndrome, sicca syndrome, asthma and psoriasis. The main presenting symptoms were cough, dyspnoea and wheeze, often associated with basal crackles and basal shadowing. There was no consistent immunological or haematological abnormality. Sputum culture was negative in six patients, and a variety of organisms were cultured from three others. In most cases respiratory function tests revealed an irreversible obstructive defect (combined in some cases with a restrictive defect), gas trapping, and well preserved gas transfer. Lung volumes were normal. Bronchodilators, with steroids and azathioprine in more seriously affected patients, stabilised the disease process. 15 years previously. Case 6 had been treated for tuberculosis on the basis of the radiological findings. Case 7 had had pleurisy 12 years before presentation, but had only been symptomatic for four years. None of the other patients mentioned any antecedent respiratory infection, and all denied contact with allergens or birds.
Conclusions
Pulmonary function tests and the results of laboratory investigations are summarised in tables 2 and 3, respectively. In most cases there was evidence of airflow obstruction, which was largely irreversible. The FEVI was reduced in cases 1, 4, 5, 6 and 8, and there was an associated reduction in FEVI :FEV ratio below 70% in cases 1, 5, and 8. TLC varied from 61-116% of the predicted value, indicating that hyperinflation was not a feature. Residual volume was high in cases 1, 3, 5, 6, 7 and 8, this being reflected in the increased RV:TLC ratio in the same subjects. Case 4 was quite different in that she had the features of a 
Pathological findings
The specimens submitted consisted of wedges of lung tissue varying from 2-6 cm across the major axis. In seven instances the specimen had been injected with formalin to distend the air spaces and avoid artefact due to postoperative collapse.
Although no abnormality was noted on gross examination of the specimens, in five cases centriacinar and sub-pleural mottling was apparent in the sections to the naked eye ( fig  1) . Microscopically, the walls of a variable proportion of terminal and proximal respiratory bronchioles were thickened and infiltrated by lymphocytes, plasma cells, and a few neutrophils (figs 2 and 3). The bronchiolar muscle was either disrupted or entirely destroyed. In two cases there were scattered, somewhat ill defined lymphoid follicles among the inflammatory cells (fig 2) .
As the airways extended into the centre of the acini, where the inflammatory process was maximal, the lumen narrowed, often abruptly, breaking up into a series of smaller, distorted passages lined by cuboidal, non-ciliated epithelium (figs 2 and 3), reminiscent in some ways of the bile duct proliferation of chronic liver disease. The walls of adjacent alveoli were also thickened and infiltrated by chronic inflammatory cells: those towards the periphery were normal. The lumens of more proximal bronchioles were often dilated to a maximum diameter of 750,um, were lined by apparently normal ciliated epithelium, and frequently contained a small quantity of muco-purulent material.
The inflammatory process often extended to the pleural surface from adjacent airways, and was associated with reactive change in the overlying mesothelium. Muscular pulmonary arteries also showed reactive change, with intimal fibrosis and medial hypertrophy (fig 3) . The vasculature in the unaffected areas of the biopsy specimens was normal: there was never any evidence of pulmonary hypertension.
In two specimens (cases 2 and 7) there were scanty foci of organising exudate in alveolar spaces, and in one of these (case 2) a small quantity of exudate was present in a single bronchiole. The alveoli in four cases (2, 7, 8 and 9) showed some evidence of obstructive change, with an excess of intra-alveolar macrophages and a little proliferation of type II alveolar lining cells; in cases 2 and 8 there were neutrophils in occasional alveoli, and in case 9 the subpleural lymphatics showed the characteristic dilatation of yellow nail syndrome. The severest changes were present in case 8, where fibrosis was extensive, and associated with early "honeycombing" (fig 4) . 3 Diffuse panbronchiolitis seems to be endemic in Japan, but has a low prevalence generally. ' Death usually results from respiratory failure. The aetiology of diffuse panbronchiolitis is unknown. Smoking is not a factor; there is never a history of exposure to toxic gas or a preceding infection, or of chronic bronchitis, bronchiectasis, emphysema or asthma. Serum secretory IgA is high, but this is probably a non-specific expression of chronic airway inflammation.'8 A chronic increase in cold haemagglutination titre has also been reported.'9 In some cases there is a familial incidence.9 There seems to be an association with T-cell leukaemia, a disease cased by HTLV-1 which is frequently complicated by pulmonary infiltration and fibrosis.5 20`22 It has been suggested that HTLV-1 may affect the bronchioles as well as lymphocytes and the central nervous system.5 22 The obliterative bronchiolitis of rheumatoid arthritis and other connective tissue diseases3 14 21 is characterised by destruction of bronchiolar walls by a mixed inflammatory infiltrate. Luminal plugging by granulation tissue is not a feature 14; the appearances conform to the less comon "constrictive" pattern of bronchiolitis as defined by Gosink et al. 24 Lung function tests indicate airflow obstruction with air trapping and normal gas transfer. 14 25 When reporting biopsy material, this type of lesion must be distinguished from bronchiolitis obliterans and BOOP, and from other more specific conditions such as diffuse panbronchiolitis and the bronchiolitis of rheumatoid arthritis. The term "small airways disease" is imprecise, and may also lead to confusion because it is often used by clinicians in a physiological rather than a morphological context. We suggest that "chronic transmural broncholitis" is a more appropriate designation-adding the caveat that it is a histological change, and not a clinico-pathological entity. Its presence in biopsy material should signal the need for further investigation.
